Abstract: Equatorial flattening of the core were previously estimated to be 5 x 10 -• by using seismically derived density anomaly, and 1. 7748280 x 10 -5 by assuming that the ratio of polar flattening to equatorial flattening of the core is the same as that of the whole Earth. In this study, we attempted to explain the difference by applying a density-contrast stripping process to the crust in the second method. We use the CRUST2. 0 model to estimate the inertia-moment contribution resulted from the density-contrast structure in the crust to a tri-axial Earth. The contribution of the density contrast in the crust was removed layer by layer. The Mter the contribution of density contrast is stripped, the equatorial flattening of the core was found to be 6. 544 x 10-5 , which is still one order of magnitude smaller than the result given by the first method. This suggests that at least one of the methods is not correct. The influence of the uncertainty in the equatorial flattening of the core on the Free Core Nutation frequency is small , but its effect on the gravitational torque acting on the tri-axial inner core cannot be ignored. So an accurate determination of the equatorial flattening of the core is still necessary.
, B, -A, e ---'-A, (2) The polar flattening may be estimated by using the hy- 
Hereafter this will be denoted as method 2. It is worthy of note that Szeto and Xu ["] assumed that the geometrical equatorial flattening of the core is the square of its geometrical polax flattening. This is similar to method 2 in that both studies['"· " 1 assumed the equatorial flattening to be of second-order importance in polax flattening.
A laxge difference exists between the estimates of the equatorial flattening shown in equations ( 3 ) and ( 5) . This difference may be attributed to either inaccuracy of the density-anomaly model used in method 1 or invalidity of equation ( 4) , which is an unverified assumption. To test the assumption one would need a density-anomaly model with accuracy yet to be considered.
In this study , we tried to explain such difference by applying a density-contrast stripping process to method 2. This is because what maintains the density contrast in the crustal structure is different from that maintains density contrast in the mantle. The method of stripping the density contrast in the crust is given in section 2.
Detailed information of density-contrast model we used, CRUST2. O["'l and ETOP05 [2!] , are given in 
Striping the density contrast in the crust
The purpose of density-contrast stripping in this study, like gravity stripping[" -2Sl , is to better reveal the structure in the mantle. The equatorial flattening e' 1 may then be calculated on the basis of a corrected form of equation ( 4) as :
where subscript H refers to the Eartb with curst-density contrast stripped, and e 8 and e' r are the corresponding polax and equatorial flattenings , respectively.
Principal inertia moments of the whole Eartb in the principal-axes reference frame may be expressed as[
For a given layer (e. g. ice layer) L with known up- If using subscript H to denote the Earth after layer L is stripped in geocentric Cartesian coordinate system, then: ( 11) At last, the Eigen-value problem may be solved by diagonalizing f.; into diagonal matrix I~ , where the three diagonal matrix elements are principal inertia moments:
The relative magnitude among I~ , Ii and "' is unknown prior to actual computation. We will denote the smallest to largest principal inertia moments as A H to c •.
Then , the polar and equatorial flattenings may be written as: ( 13) (14) By substituting ( 13 ) and ( 14) into ( 6) 
Data
Our stripping procedure is almost the same as that used by Tenzer 125 l , but we stripped the ioformation of density-contrast component of the crust from inertia moments rather than from gravity disturbance.
The crust model we used is the CRUST2. 0 model [20] , which has seven layers: water, ice, soft sediment, hard sediment, upper crust, middle crust and lower crust. It classifies the crust into 360 kinds of profiles , each of which is relative to a certain kind of density and boundary structure that consists of these 7 layers. During the stripping process, we applied nine layers as shown in table 1 , which is in accordance with the procedure used by Tenzer 1 "l , where the model is estimated on a spherical Earth. As stated in the section Vol.4 2 , ignoring dynamical flattening of the whole Earth in the integration of equation ( 8 ) • The same density contrast was used in this study, as shown in step 9 of table 1.
Results and discussion
4-1 Polar Oattening of the core after CRUST2. 0 component is stripped Table 2 lists the results of polar and equatorial flattenings of the Earth after certain layer is stripped. It also gives the value of equatorial flattening of the core estimated by equation ( 6) 
From table 2 we may see that, after the stripping, the equatorial flattening e~ shows a large cbaoge but the polar flattening eH bas changed little. This suggests that density contrast in the crust is very important in the contribution to equatorial flattening of the Earth. The largest contribution is the bathymetry layer, followed by the reference crust and topographic layers. After the density contrast of the whole crust was stripped from the Earth on the basis of assumption ( 6) , the equatorial flattening of the core is :
e', = 6. 544 x 10 _, ( 3 ) , suggesting that at least one of the two methods is not correct. Table 2 Inertia moments and equatorial Battening after certain layer is stripped
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where A and A c are mean equatorial moments of inertia of the Earth and the fluid core respectively. The values of relevant parameters in equations ( 17 ) and ( 18 ) 
The FCN periods estimated from e ', by van Hoolst and Dehant 114 l, Chen and Shen 110 l and equation ( 16) , using equations ( 17) and ( 19) , are listed in difference is large even when we stripped off the density contrast in the whole crust by using the method proposed Table 5 References [ 14 ] References [ 10 ] This study References [ 14] References [ 27] References [ 28] References [ 19] Period of FCN and e;
.; 
T,CN( days)
where subscripts 1 and 2 refer to the inner and the outer parts of the tri-axial mantle.
Here/ and K' are defined as[' 9 l: (22) 
where a' and /3' are also geometrical flattening and are defined as:
With equations ( 21 ) - ( 24) , {3 and 'Y in equation ( 20) 
From equation ( 26) 
